The study presented here examines the relationship between athletic success and academic quality among Division I universities. The analysis begins by revisiting models that have been previously examined by other researchers. The current literature is then extended using a new model incorporating academic rankings. The previously used models incorporate objective measures of academic quality. The new model presented here uses rankings which have a subjective input. It is then examined to see whether the subjective opinions present in the academic rankings are influenced by athletic success.
I. Introduction
The contribution of successful athletic programs to the academic mission of the university is a matter that is often debated. While the issue makes for fine leisurely discussion, it also holds legitimate implications for university policy makers. For example, university admission officers may be interested to know if the hypothesized advertising effect of athletics has an impact on applicant pools. For a successful athletic program, this effect is said to serve as a marketing tool for the university by increasing name exposure, recognition, and ultimately the number of applicants. In a similar way, it has been put forth that students searching for a college consider more than academics alone. Students are likely searching for the "college experience" not simply a college.
Academics are only a single component in a utility function incorporating entertainment, extracurricular activities, and so forth, including big-time sporting events.
Furthermore, university officials may want to know if successful athletic programs complement the academic mission by increasing the overall academic quality of the school, either by increasing the quality of students or the number of students to select from. Theoretically, even if the average quality of students applying remains unchanged, a larger applicant pool allows the university to be more selective without decreasing admissions, or alternatively admissions may be increased while keeping student quality constant at the same time increasing tuition revenues. In each case, academic quality may be increased either by directly improving student quality or generating larger revenues that can be used to improve academic inputs.
The analysis presented here examines the impact of big-time college athletics (division I men's basketball and football) on the academic quality of national research institutions. This work begins by estimating variants of two widely used models; one which uses median SAT scores as the dependent variable and the other, six-year graduation rates. Both of these dependent variables are objective measures of academic quality. Extending the current literature a third model is incorporated that uses a subjective measure of academic quality. The US News & World Report annual college rankings have a significant subjective element incorporated in them in the form of a peer assessment survey. The US News rankings receive a great deal of attention and should therefore offer interesting insight into the policy issues discussed above.
II. Literature Review
The empirical literature examining the impact of intercollegiate athletics on academic quality has largely stemmed from an article published in 1987 by McCormick and Tinsley. In their study, they analyzed entering freshman SAT scores in relation to two different measures of athletic success. The first measure, a binary variable indicated membership or non-membership in a major athletic conference, and the second measured a school's 15-year in-conference football wining percentage trend. McCormick and Tinsley concluded that for many schools a positive and significant relationship exists between athletic success and academic quality. This relationship is described as an advertising effect, produced from successful athletic programs. Following this work there have been a variety of studies published examining the effects of athletics on the academic mission of the university.
Researchers have since looked at alternative measures of academic and athletic quality and have often found conflicting results. For example, Tucker (1992) and Bremmer and Kesselring (1993) both found athletics to have a negative impact on the academic mission of the university. Tucker used the same sample of schools as used by
McCormick and Tinsley and supported their conclusion of an "advertising effect" associated with athletic success, thereby increasing SAT scores. However, it was found that athletic success had an adverse effect on graduation rates. Tucker concluded, that on average, even though higher quality students enrolled, superior athletics created an opportunity cost to studying on many students, resulting in lower graduation rates. The study by Bremmer and Kesselring examined the advertising effect hypothesis set forth by McCormick and Tinsley. Using updated data set as well as an alternative model, they found that athletic success did not have a significant impact on incoming freshman SAT scores. Bremmer and Kesselring conclude that in the course of improved model specification significant impacts on SAT scores tend to dissipate.
There is also a variety of work that supports the assertion that athletics have a positive impact on academic quality. Rishe (2003) , Tucker (2004) , and Mixon & Trevino (2005) examined athletic success in relation to graduation rates. In his analysis, Rishe finds that for schools with major athletic programs undergraduates have higher graduation rates. Along with graduation rates, Tucker examined the rate at which alumni supported their alma mater. It was found that football success had a significant and positive impact on both graduation rates and alumni giving rates, while basketball was insignificant in both cases. Mixon and Trevino examined freshman retention rates as well as graduation rates and found that increases in a schools football wining percentage had a positive and significant relationship on both.
Other studies that found athletics to have a positive effect on academics include Mixon (1995) , and Mixon, Trevino, & Minto (2004) , both examined the impact on SAT scores. Mixon (1995) concluded that basketball success, as measured by the number of NCAA tournament appearances over a fifteen year period, had a significant and positive relationship to SAT scores. The study by Mixon et al (2004) found that football success support the admission process allowing administrators to enhance the quality of their student populations.
III. The Model and Data
The model can be generalized as:
where Y is a dependent variable measuring academic quality, α is a constant term, X is a vector of institutional and athletic variables, β is a vector of coefficients on these variables, and ε is an error term.
The sample of schools used in the estimated models is drawn from a set of public The US News & World Report rankings take in a variety of academic components in their estimates. Among these components are peer assessment, student retention rates, faculty resources, student selectivity, financial resources, graduation rates, and alumni giving rates. Each of these factors is assigned a weight by US News based upon what they think are the most important predictors of academic quality. The most heavily weighted factor is the peer assessment survey at 25 percent. The peer assessment survey takes into account the opinions of university presidents, provosts, and deans of admission. The analysis presented here will subject athletic quality to a subjective measure of academic performance (US News rankings) to elicit any differences between the impact of athletics on objective and subjective measures of academic quality.
Explanatory variables for football and basketball success are indicated by FBAVG and BBAVG respectively. For a given school these variables measure a four year average (1999) (2000) (2001) (2002) of the final football and/or basketball ratings assigned by USA Today's Jeff Sagarin ratings. As Rishe (2003) points out, the Sagarin ratings have two advantages over methods such as the Associated Press (AP) polls. The first reason is that Jeff Sagarin has developed an accepted statistical model to measure athletic success, unlike the AP polls which are based on the votes of sportswriters. The second advantage of the Sagarin ratings is that they allow comparison across all division I schools, whereas conference affiliation, poll rankings, and tournament appearances only allow comparisons among schools that are considered athletic heavyweights.
The ratings are used as four-year averages to more accurately measure recent athletic success, or in other words remove any "Cinderella" effect that may be present. Along with the athletic and academic variables described above, there are a number of independent variables controlling for institutional characteristics. The selection of these variables is largely based on what previous researchers have used.
However, it should be mentioned that this was not the only consideration. Previous research has also used independent variables such as tuition levels, and the selectivity of admissions. These types of variables are not used here, as they likely suffer from endogeneity.
The variable PUBLIC takes on the value of one if a school is a public institution and zero if it is private. ENROLL measures the number of full-time-equivalent students enrolled at a university. RACE indicates the percentage of full-time-equivalent African American students. AGE is the number of years a university has been in existence.
STD/FAC is a schools student faculty ratio. LIBVOL measures the number of volumes in a university's library. Finally MIDWEST, WEST, SOUTH, and NORTH are a set of categorical variables indicating the region in which a university is located. Table 1 contains a complete list of all variables, their definitions, and descriptive statistics.
IV. Empirical Analysis
The empirical analysis presented here is separated into three general models. Within each model individual equations are estimated for football effects and basketball effects.
The first two models revisit previously used academic dependant variables, GRADRATE and MEDSAT. These models will be useful for comparison to previous research and the new analysis presented here. The new third model presented here uses RANK as the dependent academic variable. The subsequent models are estimated using ordinary-leastsquares and robust variance estimates.
Graduation Rate and Median SAT Models
A priori theory suggests the expected sign on many of the independent variables in the GRADRATE and MEDSAT models, while others are uncertain. On average, private universities tend to be more selective through admissions and tuition policies; therefore the variable PUBLIC is expected have a negative sign. No prediction is made on the sign of ENROLL. As Tucker (1992) points out smaller universities may offer smaller classes and faculty who are concerned with teaching, resulting in a positive academic impact.
However it may also be the case that larger universities have more resources, courses, and degree options that promote academics. The coefficient on RACE is expected to take a negative sign. On average if a disadvantaged socioeconomic background exists among minorities, then it is expected that schools with a larger minority student population will have lower SAT scores and graduation rates. The AGE of a university is expected to have a positive effect on academic quality. In general, older schools are richer in academic tradition and prestige, resulting in a positive impact on academics. The student-faculty ratio (STD/FAC) is a measure of faculty resources available to students. Therefore, the more students per faculty member should have a negative effect on the outcome measures. A greater number of volumes (LIBVOL) in a university's library offers students added physical learning resources, ceteris paribus, and therefore is expected to have a positive impact on academic quality. The regional categorical variables MIDWEST, WEST, and SOUTH are expected to have a negative sign when NORTH is omitted as the comparison region. Universities located in the northern region of the United Sates are traditionally very old well respected institutions with a rich academic heritage. For example, the well respected Ivy League schools are all located in the northeast region. Finally, based on prior research it is expected that the sports variables BBAVG and FBAVG will hold a positive sign; however there are no assumptions regarding the significance of these variables. Tables 2 and 3 contain the regression estimates of the GRADRATE and MEDSAT models respectively. Referring to the aforementioned tables verify that all of the coefficients retain their expected signs when significant. The coefficient on ENROLL is negative and significant across all of the models. Overall the above models produce relatively high and stable R-Squared estimates across all of the equations, consistently explaining 65-68 percent of the variation in graduation rates and SAT scores. The athletic variable FBAVG is positive and significant in both models. The graduation rate model suggests that on average, a one unit increase in the Sagarin football ratings results in a .0026 increase in a schools six-year graduation rate. Similarly, the same one unit increase in football ratings results in an increase of 1.54 points in a schools median SAT score. Conversely, the variable BBAVG fails to produce significant results in either model. These results however tend to be consistent with most of the existing literature. There are a number of studies that find football success to have a positive and significant impact on graduation rates and SAT scores, while there are relatively few studies that find basketball to have a significant impact on either measure.
The US News & World Report Ranking Model
The final model presented here uses RANK as the dependent variable. As discussed earlier, US News & World Report's calculation of academic rank has a significant subjective element, in the form of the peer assessment survey. It is possible that part of the subjectivity of school ranking is influenced by athletic success. If this is the case, then a positive response to athletic success among peers should on average improve academic ranking. However, a negative response should produce the opposite effect.
The following models use the same institutional characteristics as independent variables as the previous models. However, the expected sign on these variables is opposite the expected sign from the prior estimates. The measure RANK indicates improved academic quality as it decreases, whereas MEDSAT and GRADRATE indicate improved academics through increases. In other words, an outstanding school should have a low rank and high median SAT scores and graduation rates. Table 4 shows the results for the ranking models. Once again, all of the coefficients retain their expected sign when significant. Although slightly lower, the RSquared estimates for these models are comparable to those of the previous equations, Significance at (.01)*** (.05)** (.10)* explaining 62-66 percent of the variation in academic rank. However, the most interesting result here is that BBAVG is highly significant in the ranking model. The first two measures, MEDSAT and GRADRATE are essentially objective measures of academic quality, whereas RANK has a significant subjective element to it. In the previous two models, the Sagarin basketball average failed to be even mildly significant. The ranking model suggests that on average, a one unit increase in a schools average Sagarin basketball rating results in significant 1.43 unit improvement in academic rank.
The peer assessment component of the US News rankings is heavily weighted on the opinions of university administrators. The findings here suggest that the intangible perceptions of university administrators may be positively influenced by athletic success;
the advertising effect of athletics may reach more than just prospective students.
Prominence in athletics may have the effect of increasing name recognition and awareness of a university. This increased awareness may then result in improved scores on the US News peer assessment survey.
V. Conclusions
The analysis presented here supports the assertion that quality football programs have a positive impact on academic quality through improved graduation rates and median SAT scores. However it is found that success in basketball programs has little effect on these objective measures. The new model presented here incorporates an academic measure that has elements of subjectivity. In the presence of a subjective measure, basketball has a positive and significant effect on academic rankings. Students may not be the only ones influenced by the advertising effect associated with successful athletic programs. On average schools with successful basketball and/or football programs receive better rankings from US News & World Report. The findings here suggest that when university administrators are responding to US News' peer assessment survey they consider more then academics alone. It is possible that perceptions of university quality may be improved through the recognition resulting from athletic success. 
